1. Introduction {#sec1-ijerph-17-00369}
===============

The World Health Organization (WHO) considers referral an essential part of a comprehensive health care system and released documents to guide the implementation of referral systems \[[@B1-ijerph-17-00369]\], which are utilized in many countries around the world. International experiences show that a well-functioning referral system strengthens the relationship between different levels of health institutions in the healthcare system and helps to ensure people receive the most cost-effective healthcare services \[[@B2-ijerph-17-00369],[@B3-ijerph-17-00369],[@B4-ijerph-17-00369],[@B5-ijerph-17-00369]\].

In China, there is currently a three-tier health-care system, including primary, secondary, and tertiary healthcare institutions \[[@B6-ijerph-17-00369]\]. Higher-level hospitals often have better medical resources and can provide more comprehensive health services. Referral occurs among different levels of institution according to the patient's illness \[[@B7-ijerph-17-00369]\]. As routes designed by policy makers, patients go to primary medical institutions (PMI) for first-contact care; they are referred to secondary or tertiary hospitals if their condition is beyond the ability of the PMI (upward referral, UR), and they are referred to a lower level hospital when their illness is stable (downward referral, DR).

As early as the 1970s, China had an established effective referral system, which collapsed after the market-oriented open policy \[[@B8-ijerph-17-00369]\]. In 1997, the Chinese government re-proposed the two-way referral system, but it did not seem to achieve the original purpose of the policy \[[@B9-ijerph-17-00369]\], as research published in 2007 showed that the percentage of UR formed 96.36% of total referral, while DR only accounted for 3.64% \[[@B10-ijerph-17-00369]\]. This shows that PMIs are underutilized, whereas larger, hospital-based services (e.g., secondary and tertiary hospitals) are overused. To address these problems, in 2009, China initiated a new round of healthcare reform, which reemphasized the referral system \[[@B11-ijerph-17-00369]\], and the family doctor (FD) system was used for the implementation of referrals \[[@B12-ijerph-17-00369],[@B13-ijerph-17-00369]\]. In 2015, "Guiding Opinions of the Central Committee of the CPC and the State Council on Promoting the Construction of Hierarchical Medical System" was launched to complete the referral system \[[@B14-ijerph-17-00369]\]. Unfortunately, the policy's effect is still far from ideal \[[@B15-ijerph-17-00369]\]. Policy is one thing---practice is another. One of the major challenges is that DR is difficult \[[@B16-ijerph-17-00369]\]. For example, one study in 2014, conducted in 10 provinces in China, showed that the number of UR was five times higher that of DR \[[@B17-ijerph-17-00369]\]; another study published in 2019 found that 84.36% of patients with chronic diseases went without DR \[[@B18-ijerph-17-00369]\]. Many patients have the deeply entrenched habit of seeking treatment from large hospitals, and even if they are stable after treatment at large hospitals, they are still unwilling to be referred to lower-level hospitals.

There have been many studies on the factors that influence referral worldwide, but their focus was different. Foreign research mainly concentrated on referral from community to specialty hospitals and influencing factors that mainly include primary care physicians' decisions \[[@B19-ijerph-17-00369],[@B20-ijerph-17-00369]\], preference of patients, medical insurance, quality of care and patient satisfaction \[[@B21-ijerph-17-00369]\], patients' socioeconomic status \[[@B22-ijerph-17-00369]\], etc. In contrast, in China, considering a patient's freedom to choose medical institutions \[[@B23-ijerph-17-00369],[@B24-ijerph-17-00369]\] and the dilemma of referring patients to lower-level hospitals, some studies focused on the patient's DR \[[@B25-ijerph-17-00369],[@B26-ijerph-17-00369]\]. For example, a study from Xu et al. deemed that the lack of trust in PMI is the main reason it is difficult to implement DR \[[@B27-ijerph-17-00369]\] with a proportion of up to 63.7% \[[@B28-ijerph-17-00369]\]. Another study, based on a system dynamics simulation model, found that higher levels of medical insurance for community healthcare systems would attract more patients to refer downwards \[[@B29-ijerph-17-00369]\]. With the exception of the above, patients' willingness is assumed to be one of the most important factors influencing DR \[[@B30-ijerph-17-00369]\]. For most cases in China, on the patient level, DR is a risky choice. This may be attributed to the following possible reasons: the relatively simple medical equipment \[[@B31-ijerph-17-00369]\], the lack of health professionals \[[@B32-ijerph-17-00369]\], and the shortage of drugs in PMI \[[@B33-ijerph-17-00369]\]. Therefore, even if the patient meets the requirements for DR, most of them are reluctant to refer downward. Besides, drug policies potentially affect the referral decision, such as the essential medicines (EMs) system \[[@B34-ijerph-17-00369],[@B35-ijerph-17-00369]\]. China introduced the National Essential Medicine Policy (NEMP) in 2009 \[[@B36-ijerph-17-00369]\], which aims at improving the affordability and the availability of EMs and increasing the service utilization in PMI. A central component of NEMP is zero-markup policy, under which drugs are sold to patients for the procurement price plus a fixed distribution cost with no profit for the sale \[[@B37-ijerph-17-00369]\]. A previous study showed that NEMP alleviated the financial burden of rural seniors and slightly improved the efficiency of primary health service utilization \[[@B38-ijerph-17-00369]\]. However, the role of EMs on the referral system is far from satisfactory due to categories of drugs \[[@B39-ijerph-17-00369]\].

At a time when the aging of populations is accelerating worldwide, China has a large number of older people. According to statistics, there were 249 million older adults aged 60 and above at the end of 2018 in China, accounting for 17.9% of the total population \[[@B40-ijerph-17-00369]\]. Undoubtedly, the aging population poses severe challenges to the healthcare system in China. Importantly, there are many facts showing that the aged are vulnerable to chronic conditions \[[@B41-ijerph-17-00369],[@B42-ijerph-17-00369]\] that can be treated appropriately in PMI \[[@B43-ijerph-17-00369]\]. DR is a cost-effective choice for older adults who often have no ability to pay \[[@B44-ijerph-17-00369]\]. According to the available data, few studies focused on willingness for DR and determinants for this among older adults in China. Thus, the objectives of the present study were: (1) to investigate the willingness for downward referral among older adults who were hospitalized in the year before the survey; and (2) to explore its influencing factors.

2. Materials and Methods {#sec2-ijerph-17-00369}
========================

2.1. Study Design and Data Collection {#sec2dot1-ijerph-17-00369}
-------------------------------------

Our data were obtained from the 2017 survey of the Elderly Family Health Service in Shandong, China. The multi-stage random sampling was used to choose research subjects. The sampling process and the quality control measures of this survey were described in detail in a previously published paper \[[@B45-ijerph-17-00369]\]. Firstly, six counties were selected from 137 counties as the primary sampling units (PSUs) according to per capita gross domestic product (GDP) level and the geographic location of Shandong Province (which was divided into three districts and three counties that represented urban and rural areas, respectively). Secondly, 18 villages (from the rural area) and 18 communities (from suburban and urban areas) were selected as the secondary sampling units (SSUs) from each PSU. Thirdly, an average of 66 participants aged 60 or order were randomly chosen from each SSU. In total, six districts/counties and 108 villages/communities were included, and 7088 older people were selected and interviewed. Eighteen were excluded for incomplete data, meaning a total of 7070 individuals were included in the final sample. In our study, 1198 older adults, who were hospitalized in the year before the survey, were included as research objects.

All participants accepted 30 min, face-to-face interviews by trained postgraduate students from the school of public health, Shandong University. The students explained the purpose of this survey before the interview began, and a self-designed questionnaire was used to collect data. To ensure quality, completed questionnaires were checked by quality supervisors, and the Myer's Index and the test of goodness of fit were used to evaluate quality of sample data. The Myer's Index was estimated to be 2.19 (2.19 \< 60), and the test of goodness of fit was not statistically significant (*p* \> 0.05), which indicated good quality of data.

2.2. Dependent Variable {#sec2dot2-ijerph-17-00369}
-----------------------

The willingness for DR was measured by using a situational question: "When illness is stable/much better in upper hospitals (secondary hospitals and above), are you willing to refer to lower level hospitals?" The response was divided into three categories: (a) I ask for DR (self-initiated); (b) I accept DR after doctor's advice (doctor's advice); (c) I have no willingness for DR (unwilling).

2.3. Independent Variables {#sec2dot3-ijerph-17-00369}
--------------------------

Related factors regarding PMI (1).Can you buy the drugs needed in PMI for your illness? With two response options: yes and no;(2).How do you think of the treatment effect in PMI? With six response options: 1 = very good, 2 = good, 3 = moderate, 4 = poor, 5 = very poor, and 6 = invalid. In order to identity the associated factors, we subsequently categorized their answers into either better (ratings of good and very good) or worse (ratings of invalid, moderate, poor, and very poor).

Choice of medical institution (1).Preference for outpatient services when ill. For ease of interpretation of the results, the response was divided into four categories: 1 = primary medical institutions (including community health systems and rural healthcare clinics); 2 = county-level medical institutions; 3 = others (including private medical institutions, traditional Chinese medical institutions, and other types); 4 = municipal level and above medical institutions;(2).Choice of inpatient service for most recent illness. This response was also divided into four categories: 1 = primary medical institutions (e.g., community health systems); 2 = county-level medical institutions; 3 = others (including private medical institutions and other types); 4 = municipal level and above medical institutions.

Perception of EMs system

\(1\) Do you know the EMs system in general? (yes, no); (2) what is your opinion on the price of EMs? (high, moderate, low); (3) what is your opinion on the quality of EMs? (high, moderate, low); (4) are you satisfied with the reimbursement policy of EMs? (satisfaction, moderate, dissatisfaction); (5) do you agree with the cost-saving of EMs after zero-markup policy? (yes, no).

Socio-demographic characteristics

Socio-demographic characteristics included age, gender (male, female), residence (rural, urban), personal yearly income (four quartiles: Q1 is the poorest and Q4 is the richest), marital status (married, others), education (no education, primary school, middle school or above), numbers of non-communicable diseases (NCD), living arrangement (one, two, and three or above), self-rated health (good, fair, poor), medical insurance \[urban employee basic medical insurance (UEBMI), urban and rural residents basic medical insurance (URRBMI), others, and none\].

2.4. Statistical Analysis {#sec2dot4-ijerph-17-00369}
-------------------------

All data were entered using the software Epidata 3.1, and data analysis was conducted using SPSS 24.0 (IBM Crop, Armonk, NY, USA). Firstly, the sociodemographic characteristics of older adults were analyzed with descriptive statistics and are presented in percentages. Secondly, one-way ANOVA was used to examine statistical significance in continuous variables, and chi-square test was used for categorical variables across different groups. Thirdly, in order to identify the predictors of the willingness for DR among older people, all variables were included in the multinomial logistic regression models, and willingness for DR was the independent variable, using unwilling as the reference category. The reported confidence intervals were calculated at the 95% level (95% CI). The statistical significance was 0.05.

2.5. Ethical Considerations {#sec2dot5-ijerph-17-00369}
---------------------------

This study was approved by the ethics committee of Shandong University (No. 20170110). Informed consent for the collection and the use of information was obtained from all participants.

3. Results {#sec3-ijerph-17-00369}
==========

3.1. Socio-Demographic Characteristics of Older Adults {#sec3dot1-ijerph-17-00369}
------------------------------------------------------

Socio-demographic characteristics of older adults are presented in [Table 1](#ijerph-17-00369-t001){ref-type="table"}. Among all participants, the age range was from 60 to 94 years, and the average age was 70.44 ± 6.45, of which 714 (59.6%) were female, 917 (76.5%) lived in rural, 977 (81.6%) were married, and 466 (38.9%) had a primary degree. In addition, 945 (78.9%) with URRBM, 422 (35.2%) reported that their health was good, most of the participants (87.4%) had chronic non-communicable diseases, and 13.4% lived alone.

3.2. Willingness for DR {#sec3dot2-ijerph-17-00369}
-----------------------

Our results showed that 344 (28.7%) were inclined to ask for DR on their own initiative, and 406 (33.9%) expressed that they would accept DR after doctor's advice. In addition, 448 (37.4%) were unwilling to accept DR even if illness was stable/much better in the upper hospitals.

3.3. Univariate Analysis Results {#sec3dot3-ijerph-17-00369}
--------------------------------

Regarding related factors about medical institutions, 71.5% of older people believed that PMI could provide the needed drugs, and 79.2% thought that the effects of treatment in PMI were better. Up to 88% of older people stated that they go to PMI for outpatient service, and 39.5% of older people were hospitalized at the municipal level and above medical institutions for their most recent illness. In addition, regarding the perception of the EMs system, 89.3% stated that they understand little about the EMs system. Close to one-third (31.3%) of the respondents considered the price of EMs to be low, and only 1.4% believed that the quality of EMs was not good. Most older people were satisfied with the policy of EMs reimbursement (76.5%) and believed the implementation of a zero-markup policy for EMs could bring benefits for themselves (92.0%).

Details of all variables of the univariate analysis are shown in [Table 1](#ijerph-17-00369-t001){ref-type="table"}. The chi-square test showed that there were statistically significant differences in the preference for medical institutions for outpatient service ($\chi^{2} = 15.234)$, choice of medical institutions for inpatient services ($\chi^{2} = 15.479)$, treatment effect of PMI ($\chi^{2} = 14.038)$, perceived quality of EMs ($\chi^{2} = 9.667)$, satisfaction degree of the EMs reimbursement policy ($\chi^{2} = 6.474),$ and cost-saving effect of EMs after zero-markup policy ($\chi^{2} = 17.884)$.

3.4. Logistic Regression Analysis Results {#sec3dot4-ijerph-17-00369}
-----------------------------------------

The multinomial logistic regression analysis of the willingness for DR is summarized in [Table 2](#ijerph-17-00369-t002){ref-type="table"}. The analysis of self-initiated versus unwilling to accept DR showed that evaluation of the cost-saving of EMs zero markups policy had a significant effect (OR = 2.257; 95% CI = 1.130\~4.510). Besides, there was a significant difference amongst the participants regarding self-rated health; the aged who had good physical health were more inclined to accept self-initiated DR (OR = 1.655; 95% CI = 1.136\~2.410). Compared with older people hospitalized in municipal and above medical institutions in the year before the survey, older people who were hospitalized in PMI (OR = 1.641; 95% CI = 1.097\~2.460) were more likely to ask for DR; older people who experienced a good treatment effect in PMI almost tripled their likelihood of downwards referral (OR = 1.691; 95% CI = 1.111\~2.570).

The odds ratio (OR) for accepting DR after a doctor's advice versus unwilling to accept DR showed that a preference for outpatient services (OR = 1.888; 95% CI = 1.026\~3.470), satisfaction with the reimbursement policy of EMs (OR = 2.277; 95% CI = 1.192\~4.350), and general understanding of EMs (OR = 1.636; 95% CI = 1.027\~2.610) were the determinants linked with willingness for DR among older people.

4. Discussion {#sec4-ijerph-17-00369}
=============

Our study found that only 28.7% of older adults who were hospitalized in the year before the survey were willing to self-initiate DR. It is noteworthy that 33.9% were willing to accept DR after a doctor's advice. Due to the asymmetrical information between patients and doctors \[[@B46-ijerph-17-00369]\], patients rely more on the doctor's advice when making medical decisions. However, one study found that only 20.8% of doctors in tertiary hospitals are willing to recommend DR when the patient meets the criteria for referral \[[@B30-ijerph-17-00369]\]. Thus, there is an urgent need to establish an incentive mechanism and formulate a unified referral standard to encourage and guide doctors' referral behaviors. In addition, 37.4% of patients were still unwilling to accept DR, which is slightly lower than the research in Xuzhou city by Gao et al. \[[@B47-ijerph-17-00369]\] and in Dalian by Liu et al. \[[@B48-ijerph-17-00369]\] but close to the result in Guangzhou city by Zhou et al. (37.46%) \[[@B18-ijerph-17-00369]\] and higher than that in Changsha city by Wang et al. (22.4%) \[[@B49-ijerph-17-00369]\]. Besides, our study further identified some other factors as being significantly associated with willingness for DR: treatment effect of PMI, self-rated health, general understanding of EMs, evaluation of the cost-saving of effect EMs zero-markup policy, and satisfaction with EMs reimbursement policy.

Compared with people who were unwilling to accept DR, older people who evaluated a better treatment effect in PMI were more likely to ask for DR. This is consistent with previous research that found that the medical level of PMI is an important factor affecting the choice of patients seeking medical treatment \[[@B50-ijerph-17-00369]\]. As medical institutions receiving patients from higher-level hospitals, PMI must be able to provide a follow-up healthcare service for patients. To date, China has made remarkable progress in its primary healthcare system, as our results showed that most older adults (79.2%) evaluated that the treatment effect in PMI is better. However, there is still much room for improvement \[[@B51-ijerph-17-00369]\]. Therefore, at the governmental level, more policies should be made to strengthen the capabilities of PMI and increase government investment in PMI. Strengthening social propaganda for PMI is essential. Meanwhile, PMI should focus on providing a follow-up service, rehabilitation guidance, and appointment referral for older adults, as well as establishing a long-term patient--physician relationship through the general practitioner contract service to enhance patients' sense of fulfillment and satisfaction for PMI.

In addition, self-rated health exerts a statistically significant effect on willingness for DR, and older people who had good self-rated health were more likely to request DR on their own initiative. Self-rated health can reflect the physical and the mental health status of individuals comprehensively \[[@B52-ijerph-17-00369]\], and former studies showed that self-rated health can effectively predict mortality \[[@B53-ijerph-17-00369]\] and quality of life, especially among older people \[[@B54-ijerph-17-00369]\]. When faced with a referral choice, the aged who rated good physical health tended to believe that the medical services of lower-level hospitals can meet their medical needs. The result makes sense, because patients usually choose medical institutions according to their physical condition \[[@B55-ijerph-17-00369]\]. Therefore, we suggest that, on the one hand, doctors need to explain patients' conditions to them in detail, and, on the other hand, hospitals should pay attention to regulating the negative emotions of hospitalized patients.

Our study also found that some factors regarding the perception of EMs were significantly associated with the willingness for DR. NEMP aims to reduce excessive unnecessary spending. To date, China has implemented the NEMP \[[@B56-ijerph-17-00369],[@B57-ijerph-17-00369]\], and the high cost of medical services for the public has been relieved \[[@B58-ijerph-17-00369]\]. Several studies have proved that the EMs system had a positive effect in reducing both outpatient and inpatient expenses at the grassroots level \[[@B59-ijerph-17-00369],[@B60-ijerph-17-00369]\], and then more patients intended to return to PMI \[[@B61-ijerph-17-00369]\].

In our study, using the groups who were unwilling to accept DR as the reference, the general understanding of EMs, the evaluation of the cost-saving effect of EMs after the zero-markup policy, and the satisfaction with the reimbursement policy of EMs were significant factors influencing the willingness for DR. These findings revealed that EMs have a significant effect on the referral system to some extent. On the one hand, the aged who deemed that implementing a zero-markup policy for EMs can bring benefits were more willing to ask for DR (125.7% higher odds of willingness for DR). Medicines are sold with no markup from wholesale to retail price, which makes patients directly feel "visible and tangible" benefits, meaning they are more likely to go to PMI for needed drugs \[[@B62-ijerph-17-00369]\]. On the other hand, moderate satisfaction with the reimbursement policy of EMs was also significantly associated, with 127.7% higher odds of willingness for DR compared with dissatisfaction. Policy stipulates that the reimbursement ratio of EMs is higher than that of non-essential medicines. Our study found that older adults were generally satisfied with the reimbursement policy of EMs, and the proportion was 76.5%, indicating that the implementation of the EMs system has indeed reduced their medical burden. However, it is undeniable that sometimes PMI cannot fully meet the needs of patients, being constrained by the essential medicines list (EML). This may hinder the implementation of DR \[[@B63-ijerph-17-00369],[@B64-ijerph-17-00369]\]. Considering this point, one study concluded that the implementation of DR was difficult in the context of NEMP \[[@B34-ijerph-17-00369]\]. Another study considered that the insufficient availability of EMs prevents PMI from meeting the drug needs of some patients, thus affecting willingness for DR \[[@B39-ijerph-17-00369]\]. Therefore, we suggest that EML should be adjusted by need, and PMI should be equipped with non-essential drugs for patients. At the same time, efforts should be made to gain the benefits of the zero-markup policy and high reimbursement for the DR, and policies should be formulated to increase the subsidies for PMI.

Similar to another study, our findings found that preferences towards medical institutions have a significant influence on the willingness for DR \[[@B65-ijerph-17-00369]\]. Older adults who were hospitalized in PMI for the last time tended to ask for DR, and those choosing PMI for outpatient services tended to accept DR after a doctor's advice. A possible explanation might be assumed in older people's trust in PMI. Based on the experience seeking medical treatment, they realize that the capability of PMI can meet their medical needs. This also means encouraging first-contact care in PMI is essential for the implementation of DR.

According to the available data, no study has analyzed willingness for DR by dividing the responses into three categories: willingness for self-initiated DR, willingness to accept DR after a doctor's advice, and unwillingness. In our study, we classified the responses in this way to gain more comprehensive information. Meanwhile, it is undeniable that there are several limitations in this study. Firstly, our study was a cross-sectional design, and the relationship between the influencing factors and the willingness for DR cannot be interpreted as cause and effect. Secondly, personal information was self-reported, including the experience of medical care, which leads to the possibility of subjective bias. Thirdly, it is possible that social desirability may have affected the responses, considering that the participants were not hospitalized at the time of the study.

5. Conclusions {#sec5-ijerph-17-00369}
==============

Our study found that less than one-third of older adults who were hospitalized in the year before the survey asked for DR, while more than one-third would accept DR after a doctor's advice. There are various influencing factors on willingness for DR, including self-reported health, choice of medical institution, treatment effect of PMI, general understanding of EMs, evaluation of the cost-saving effect of EMs after the zero-markup policy, and satisfaction with the reimbursement policy of EMs. Based on the above results, we suggest that more attention should be paid to improving the treatment effect of PMI, gaining more benefits from the zero-markup policy and a high reimbursement for the downward referral, to work alongside the role of doctors' advice. In sum, more time and effort are required for the referral system to be improved, and personal willingness cannot be changed overnight.
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EMs

essential medicines

EML

essential medicines list

PMI

primary medical institutions

UEBMI

Urban Employee Basic Medical Insurance

URRBMI

Urban and Rural Residents Basic Medical Insurance

NCD

non-communicable diseases

DR

downward referral

UR

upward referral
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National Essential Medicines Policy
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###### 

Factors associated with older adults' willingness for downward referral (DR).

  Observations                                          Willingness of DR   Total          $\mathbf{\mathbf{\chi}^{2}/F}$   *p*-Value                   
  ----------------------------------------------------- ------------------- -------------- -------------------------------- -------------- ------------ ---------
  **Panel 1 Socio-Demographics**                                                                                                                        
  Age mean ± SD                                         70.67 ± 6.37        70.52 ± 6.56   70.19 ± 6.42                     70.44 ± 6.45   0.599 ^a^    0.550
  Gender                                                                                                                                                
   Male                                                 150 (31.0)          159 (32.9)     175 (36.2)                       484 (40.4)     2.058 ^b^    0.357
   Female                                               194 (27.2)          247 (34.6)     273 (38.2)                       714 (59.6)                  
  Residence                                                                                                                                             
   Rural                                                289 (31.5)          304 (33.2)     324 (35.3)                       917 (76.5)     16.546 ^b^   \<0.001
   Urban                                                55 (19.6)           102 (36.3)     124 (44.1)                       281 (23.5)                  
  Income \*                                                                                                                                             
   Q1                                                   101 (32.9)          91 (29.6)      115 (37.5)                       307 (25.6)     13.757 ^b^   0.032
   Q2                                                   90 (30.1)           104 (34.8)     105 (35.1)                       299 (25.0)                  
   Q3                                                   89 (30.4)           104 (35.5)     100 (34.1)                       293 (24.5)                  
   Q4                                                   64 (21.4)           107 (35.8)     128 (42.8)                       299 (25.0)                  
  Marital status                                                                                                                                        
   Others ^\#^                                          56 (25.3)           91 (41.2)      74 (33.5)                        221 (18.4)     6.429 ^b^    0.040
   Married                                              288 (29.5)          315 (32.2)     374 (38.3)                       977 (81.6)                  
  Education                                                                                                                                             
   No education                                         117 (29.2)          149 (37.2)     135 (33.7)                       401 (33.5)     6.002 ^b^    0.199
   Primary                                              136 (29.2)          156 (33.5)     174 (37.3)                       466 (38.9)                  
   Junior or above                                      91 (27.5)           101 (30.5)     139 (42.0)                       331 (27.6)                  
  Medical insurance                                                                                                                                     
   UEBMI                                                57 (24.1)           70 (29.5)      110 (46.4)                       237 (19.8)     10.504 ^b^   0.033
   URRBMI                                               283 (29.9)          330 (34.9)     332 (35.1)                       945 (78.9)                  
   Others and none                                      4 (25.0)            6 (37.5)       6 (37.5)                         16 (1.3)                    
  Number of NCD                                                                                                                                         
   None                                                 51 (33.8)           52 (34.4)      48 (31.8)                        151 (12.6)     4.043 ^b^    0.671
   One                                                  106 (28.1)          125 (33.2)     146 (38.7)                       377 (31.5)                  
   Two                                                  114 (28.7)          130 (32.7)     153 (38.5)                       397 (33.1)                  
   Three or above                                       73 (26.7)           99 (36.3)      101 (37.0)                       273 (22.8)                  
  Self-rated health                                                                                                                                     
   Good                                                 143 (33.9)          134 (31.8)     145 (34.4)                       422 (35.2)     9.702 ^b^    0.046
   Fair                                                 99 (25.6)           142 (36.8)     145 (37.6)                       386 (32.2)                  
   Poor                                                 102 (26.2)          130 (33.3)     158 (40.5)                       390 (32.6)                  
  Living arrangement                                                                                                                                    
   1                                                    33 (20.5)           76 (47.2)      52 (32.3)                        161 (13.4)     17.784 ^b^   0.001
   2                                                    244 (29.9)          269 (32.9)     304 (37.2)                       817 (68.2)                  
   3\~                                                  67 (30.5)           61 (27.7)      92 (41.8)                        220 (18.4)                  
  **Panel 2 Related Factors Regarding PMI**                                                                                                             
  Drug needed for your illness in PMI                                                                                                                   
   No                                                   92 (26.9)           125 (36.5)     125 (36.5)                       342 (28.5)     1.639 ^b^    0.441
   Yes                                                  252 (29.4)          281 (32.8)     323 (37.7)                       856 (71.5)                  
  Treatment effect of PMI                                                                                                                               
   Better                                               296 (31.2)          314 (33.1)     339 (35.7)                       949 (79.2)     14.038 ^b^   0.001
   Worse                                                48 (19.3)           92 (36.9)      109 (43.8)                       249 (20.8)                  
  **Panel 3 Choice of Medical Institution**                                                                                                             
  Preference for outpatient services when ill                                                                                                           
   Primary                                              311 (29.5)          370 (35.1)     373 (35.4)                       1054 (88)      15.234 ^b^   0.019
   County-level                                         9 (23.1)            10 (25.6)      20 (51.3)                        39 (3.3)                    
   Multiple level and above                             20 (23.3)           21 (24.4)      45 (52.3)                        86 (7.2)                    
   Others                                               4 (21.1)            5 (26.3)       10 (52.6)                        19 (1.6)                    
  Choice of inpatient service for most recent illness                                                                                                   
   Primary                                              120 (34.9)          116 (33.7)     108 (31.4)                       344 (28.7)     15.479 ^b^   0.017
   County-level                                         102 (29.1)          120 (34.3)     128 (36.6)                       350 (29.2)                  
   Multiple level and above                             114 (24.1)          162 (34.2)     197 (41.6)                       473 (39.5)                  
   Others                                               8 (25.8)            8 (25.8)       15 (48.4)                        31 (2.6)                    
  **Panel 4 Perception of EMs**                                                                                                                         
  General understanding of EMs                                                                                                                          
   Yes                                                  36 (28.1)           51 (39.8)      41 (32.0)                        128 (10.7)     2.619 ^b^    0.270
   No                                                   308 (28.8)          355 (33.2)     407 (38)                         1070 (89.3)                 
  Perceived price on EMs                                                                                                                                
   High                                                 107 (30.0)          106 (29.7)     144 (40.3)                       357 (29.8)     0.384 ^b^    0.535
   Moderate                                             132 (28.3)          160 (34.3)     174 (37.3)                       466 (38.9)                  
   Low                                                  105 (28)            140 (37.3)     130 (34.7)                       375 (31.3)                  
  Perceived quality of EMs                                                                                                                              
   Good                                                 274 (30.3)          314 (34.8)     315 (34.9)                       903 (75.4)     9.667 ^b^    0.002
   Moderate                                             68 (24.5)           84 (30.2)      126 (45.3)                       278 (23.2)                  
   Poor                                                 2 (11.8)            8 (47.1)       7 (41.2)                         17 (1.4)                    
  Satisfaction with EMs reimbursement policy                                                                                                            
   Satisfaction                                         279 (30.4)          302 (32.9)     336 (36.6)                       917 (76.5)     6.474 ^b^    0.011
   Moderate                                             42 (23.7)           77 (43.5)      58 (32.8)                        177 (14.8)                  
   Dissatisfaction                                      23 (22.1)           27 (26)        54 (51.9)                        104 (8.7)                   
  Cost-saving effect of EMs after zero-markup policy                                                                                                    
   Yes                                                  327 (29.7)          382 (34.7)     393 (35.7)                       1102 (92.0)    17.884 ^b^   \<0.001
   No                                                   17 (17.7)           24 (25.0)      55 (57.3)                        96 (8.0)                    

\* Income: personal yearly income; ^\#^ Others: not married/divorced/widowed or others; SD: standard deviation; ^a^ one-way AVOVA; ^b^ chi-square test; UEBMI: urban employee basic medical insurance; URRBMI: urban and rural residents basic medical insurance; PMI: primary medical institutions; EMs: essential medicines.
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###### 

The multinomial logistic regression analysis of older people's willingness for DR.

  Observations                                                                    Self-Initiated vs. Unwilling   Doctor's Advice vs. Unwilling            
  ------------------------------------------------------------------------------- ------------------------------ ------------------------------- -------- -------------------------
  **Panel 1 Socio-Demographics**                                                                                                                          
  Age                                                                             0.015                          1.015 (0.990\~1.040)            0.001    1.001 (0.978\~1.026)
  Gender (Ref: Female)                                                                                                                                    
   Male                                                                           0.079                          1.082 (0.779\~1.510)            0.133    1.142 (0.831\~1.570)
  Residence (Ref: Urban)                                                                                                                                  
   Rural                                                                          0.482                          1.620 (0.883\~2.970)            −0.477   0.621 (0.362\~1.070)
  Income (Ref: Q4)                                                                                                                                        
   Q1                                                                             0.328                          1.388 (0.790\~2.440)            −0.432   0.649 (0.386\~1.090)
   Q2                                                                             0.162                          1.176 (0.668\~2.070)            −0.239   0.787 (0.470\~1.320)
   Q3                                                                             0.346                          1.413 (0.822\~2.430)            −0.202   0.817 (0.501\~1.330)
  Marital status (Ref: Married)                                                                                                                           
   Others                                                                         0.367                          1.443 (0.753\~2.770)            0.071    1.074 (0.556\~2.080)
  Education (Ref: Junior or above)                                                                                                                        
   No education                                                                   −0.095                         0.910 (0.578\~1.430)            0.404    1.498 (0.964\~2.330)
   Primary                                                                        −0.018                         0.982 (0.667\~1.450)            0.128    1.137 (0.781\~1.660)
  Medical insurance (Ref: Others and none)                                                                                                                
   UEBMI                                                                          0.049                          1.051 (0.256\~4.310)            −0.836   0.433 (0.120\~1.560)
   URRBMI                                                                         −0.029                         0.972 (0.256\~3.690)            −0.091   0.913 (0.276\~3.020)
  Number of NCD (Ref: Three and above)                                                                                                                    
   None                                                                           0.200                          1.221 (0.713\~2.090)            0.132    1.141 (0.679\~1.920)
   One                                                                            −0.059                         0.942 (0.621\~1.430)            −0.115   0.892 (0.603\~1.320)
   Two                                                                            −0.043                         0.957 (0.637\~1.440)            −0.177   0.838 (0.571\~1.230)
  Self-rated health (Ref: Poor)                                                                                                                           
   Good                                                                           0.504                          1.655 (1.136\~2.410) \*\*       0.151    1.163 (0.806\~1.680)
   Fair                                                                           0.125                          1.134 (0.779\~1.650)            0.267    1.306 (0.921\~1.850)
  Living arrangement (Ref: ≥ 3)                                                                                                                           
   1                                                                              −0.534                         0.586 (0.281\~1.220)            0.622    1.862 (0.925\~3.750)
   2                                                                              0.143                          1.153 (0.773\~1.720)            0.215    1.240 (0.830\~1.850)
  **Panel 2 Related Factors Regarding PMI**                                                                                                               
  Drug needed for your illness in PMI (Ref: Yes)                                                                                                          
   No                                                                             0.330                          1.391 (0.982\~1.970)            0.323    1.382 (0.994\~1.920)
  Treatment effect of PMI (Ref: Worse)                                                                                                                    
   Better                                                                         0.525                          1.691 (1.111\~2.570) \*         −0.085   0.919 (0.633\~1.330)
  **Panel 3 Choice of Medical Institution**                                                                                                               
  Preference for outpatient services when ill (ref: multiple and above)                                                                                   
   Primary                                                                        0.091                          1.096 (0.584\~2.050)            0.635    1.888 (1.026\~3.470) \*
   County-level                                                                   −0.216                         0.806 (0.292\~2.230)            0.154    1.166 (0.435\~3.120)
   Others                                                                         −0.295                         0.744 (0.196\~2.820)            0.054    1.055 (0.302\~3.690)
  Choice of inpatient service for most recent illness (Ref: Multiple and above)                                                                           
   Primary                                                                        0.495                          1.641 (1.097\~2.460) \*         0.263    1.300 (0.876\~1.930)
   County-level                                                                   0.185                          1.203 (0.816\~1.770)            0.11     1.116 (0.771\~1.620)
   Others                                                                         −0.055                         0.947 (0.371\~2.420)            −0.278   0.757 (0.299\~1.920)
  **Panel 4 Perception of EMs**                                                                                                                           
  General understanding of EMs (Ref: No)                                                                                                                  
   Yes                                                                            0.263                          1.301 (0.785\~2.160)            0.492    1.636 (1.027\~2.610) \*
  Perceived price of EMs (Ref: Low)                                                                                                                       
   High                                                                           0.162                          1.176 (0.801\~1.730)            −0.217   0.805 (0.556\~1.170)
   Moderate                                                                       0.020                          1.021 (0.705\~1.480)            −0.192   0.826 (0.583\~1.170)
  Perceived quality of EMs (Ref: Poor)                                                                                                                    
   Good                                                                           0.750                          2.118 (0.414\~10.800)           −0.066   0.936 (0.311\~2.810)
   Moderate                                                                       0.568                          1.765 (0.341\~9.140)            −0.513   0.599 (0.196\~1.830)
  Satisfaction with EMs reimbursement policy (Ref: Dissatisfaction)                                                                                       
   Satisfaction                                                                   0.229                          1.257 (0.669\~2.360)            0.176    1.192 (0.659\~2.160)
   Moderate                                                                       0.392                          1.481 (0.729\~3.010)            0.823    2.277 (1.192\~4.350) \*
  Cost-saving effect of EMs after zero-markup policy (Ref: No)                                                                                            
   Yes                                                                            0.814                          2.257 (1.130\~4.510) \*         0.596    1.816 (0.979\~3.370)

\*\* *p* \< 0.01; \* *p* \< 0.05; "ref" refers to the reference group; β: regression coefficient; OR: odds ratio; CI: confidence interval.
